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(54) TAPE WITH TAB ADHESIVE AND SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To realize good bonding property and chemical resistance by 
incorporating naphthol compound and polyamide resin to an adhesive layer as an 
essential element. 

CONSTITUTION: The title tape is constituted of a lamination body having an 
adhesive layer 2 and a protection film layer on a flexible organic insulating film 1 and 
naphthol compound and polyamide resin are incorporated to the adhesive layer 2 as 
an essential element. For example, the adhesive layer 2 contains epoxy resin. 
Naphthol compound has a plurality of OH groups bonded to naphthalene skeleton in 
one molecule and polyamide resin contains 36C dicarboxylic acid as an essential 
element. Compounding ratio of naphthol compound and polyamide resin is 5 to 100 
pts.wt, desirably, 30 to 80 pts.wt. of naphthol compound to 100 pts.wt. of polyamide 
resin. An addition amount of epoxy resin is 20 to 100 pts.wt., desirably, 40 to 70 
pts.wt. of epoxy resin to 100 pts.wt. of polyamide resin. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation . 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** snows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The tape with adhesives for TAB characterized by consisting of layered products which have an adhesives layer and 
a protection film layer on the organic insulation film which has flexibility, and this adhesives layer containing a naphthol 
compound and polyamide resin as an indispensable component. 

[Claim 2] The tape with adhesives according to claim 1 for TAB characterized by an adhesives layer containing an epoxy 
resin. 

[Claim 3] The tape with adhesives according to claim 1 for TAB characterized by having two or more OH bases which the 
naphthol compound combined with the naphthalene skeleton in 1 molecule. 

[Claim 4] The tape with adhesives according to claim 1 for TAB characterized by polyamide resin containing the dicarboxylic 
acid of a carbon number 36 as an indispensable component. 

[Claim 5] The tape with adhesives according to claim 1 for TAB characterized by an adhesives layer containing phenol resin. 
[Claim 6] The semiconductor device using the tape with adhesives according to claim 1 to 5 for TAB. 



[Translation done.] 



1 of 1 



1/9/03 9:17 AM 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the tape with adhesives (the tape for TAB is called hereafter) used for the 
tape automation TEDDO bonding (TAB) method which is the mounting method of a semiconductor integrated circuit, and the 
semiconductor device using it. 
[0002] 

[Description of the Prior Art] The usual tape for TAB consists of three-tiered structures which carried out the laminating of 
the polyester film which has a mold-release characteristic as an adhesives layer and a protection film layer on the organic 
insulation film which has the flexibility of a polyimide film etc. 

[0003] the tape for TAB - ** sprocket and a device ~ pass processing processes, such as punching of a hole, a heat 
lamination with ** copper foil, ** pattern formation (a resist application, etching, resist removal), ** tin, or gold plate 
processing, - it is processed into a TAB tape (pattern tape) The configuration of a pattern tape is shown in drawing 1 . The 
cross section of one mode of the semiconductor device of this invention is shown in drawing 2 . Thermocompression bonding 
(inner lead bonding) of the inner lead section 6 of a pattern tape is carried out to the golden bump 10 of a semiconductor 
integrated circuit 8, and a semiconductor integrated circuit is carried. Subsequently, a semiconductor device is created 
through the resin-seal process by the closure resin 9. Such a semiconductor device is called a tape career package (TCP) type 
semiconductor device. A TCP type semiconductor device is connected through the circuit board etc. and the outer lead 7 
which carried other parts (outer lead bonding), and mounting to electronic equipment is made. 

[0004] Finally, in order that the adhesives layer of the tape for TAB may remain in a package, insulation, thermal resistance, 
and an adhesive property are required. The miniaturization of electronic equipment and densification follow on going on, the 
conductor width in a TAB method is becoming very narrow, and the need for adhesives of having a high bond strength is 
increasing in recent years. However, since it is exposed to various chemicals in the process of these large number, it is very 
important with an early bond strength that the chemical resistance of adhesives is high. It is an indispensable property that 
there are especially few falls of adhesive strength to the acid at the time of the alkali at the time of resist ablation and gold 
plate or etching, and tinning. 

[0005] From such a viewpoint, the mixed constituent of an epoxy resin and/or phenol resin, and polyamide resin has mainly 

been used for the adhesives layer of the conventional tape for TAB. (JP,2-143447,A, JP,3-217035,A, etc.) . 

[0006] 

[Problem(s) to be Solved by the Invention] however, it saw from an above-mentioned adhesive property and adhesive strength 
-- chemical-resistant -- setting — the conventional tape for TAB -- not necessarily - enough --**** — it cannot say For 
example, plating liquid may trespass upon the bottom of a conductor at the time of tinning, and adhesive strength may decline 
greatly. In this case, exfoliation of a conductor is produced at back processes, such as bonding, and it may be unable to 
connect with an integrated circuit and the circuit board. 

[0007] this invention solves such a trouble and it aims at offering the semiconductor device using the new tape for TAB and 

new it which were excellent an adhesive property and chemical-resistant. 

[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, as a result of considering wholeheartedly 
the chemical structure of the adhesives component of the tape for TAB, and the relation between an adhesive property and 
chemical resistance to a metal, by combining a naphthol compound and polyamide resin skillfully, this invention persons find 
out that the tape for TAB which was excellent an adhesive property and chemical-resistant is obtained, and result in this 
invention. 

[0009] That is, this invention consists of layered products which have an adhesives layer and a protection film layer on the 
insulating film which has flexibility, and it is related with the semiconductor device using the tape with adhesives for TAB 
and it which are characterized by this adhesives layer containing a naphthol compound and polyamide resin as an 
indispensable component. 

[0010] The naphthol compounds used by this invention are each naphthol of alpha- and beta-, and the derivative of 
polyhydroxy naphthalene. The compound which has two or more OH bases preferably combined with the naphthalene 
skeleton in 1 molecule, For example, the compound and alpha- which combined two or more naphthols and polyhydroxy 
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naphthalene by the alkyl or the aralkyl, It is still better if the denaturation phenol resin which each naphthol of beta- and the 
derivative of polyhydroxy naphthalene were made to react with phenol derivatives, such as a phenol, an alkylation phenol, 
Bisphenol F, bisphenol A, and Bisphenol S, and denaturalized them is used. In this case, the phenolic hydroxyl group 
equivalent of the naphthol compound of phenol derivative denaturation is 140 or more still more preferably 120 or more 
preferably. Since the structure of pure phenol resin is approached when the phenolic hydroxyl group equivalent is less than 
120, chemical resistance cannot be raised like the conventional adhesives. 

[001 1] The polyamide resin used by this invention can use well-known various things. The thing containing the dicarboxylic 
acid (the so-called dimer acid) which gives flexibility especially to an adhesives layer and is excellent in insulation for a low 
water absorption and whose carbon number is 36 is suitable. Although the polyamide resin containing a dimer acid is obtained 
according to the polycondensation of the dimer acid by the conventional method, and a diamine, it may contain dicarboxylic 
acids, such as adipic acids other than a dimer acid, an azelaic acid, and a sebacic acid, as a copolymerization component in 
this case. A diamine can use well-known things, such as ethylenediamine, a hexamethylenediamine, and a piperazine, and two 
or more sorts of mixtures are sufficient as it from hygroscopicity and a soluble point. 

[0012] the blending ratio of coal of the above-mentioned naphthol compound and polyamide resin the polyamide resin 100 
weight section ~ receiving ~ the naphthol compound 5 - the 100 weight sections -- it is 30 - 80 weight section preferably A 
naphthol compound causes a heat-resistant fall under in 5 weight sections. Moreover, since an adhesive property will fall if 
the 100 weight sections are exceeded, it is not desirable. 

[0013] In this invention, an adhesive property and chemical resistance can be further raised by adding a well-known epoxy 
resin in an adhesives layer. Although an epoxy resin will not be restricted especially if it has two or more epoxy groups in 1 
molecule, diglycidyl ether, such as Bisphenol F, bisphenol A, Bisphenol S, and dihydroxy naphthalene, an epoxidation phenol 
novolak, an epoxidation cresol novolak, epoxidation tris FENI roll methane, epoxidation tetrapod FENI roll ethane, an 
epoxidation meta-xylene diamine, etc. are mentioned, the addition of an epoxy resin ~ the polyamide resin 100 weight section 
- receiving - the 20 - 100 weight section - it is 40 - 70 weight section preferably 

[0014] Furthermore, you may contain phenol resin with well-known novolak type phenol resin, resol type phenol resin, etc. in 
an adhesives layer. In this case, the same effect as the above-mentioned denaturation phenol resin can be acquired according 
to condensation with a naphthol compound. It is desirable in the addition of phenol resin being 5-60 weight section to the 
polyamide resin 100 weight section, and, as for the phenolic hydroxyl group equivalent on the basis of the pitch which totaled 
a naphthol compound and phenol resin, 120 or more are desirable. 

[0015] Adding the curing agent and hardening accelerator of an epoxy resin, a naphthol compound, and phenol resin in the 
adhesives layer of this invention is not restricted at all. For example, well-known things, such as organic acids, such as 
imidazole derivatives, such as an amine complex of boron trifluorides, such as an aromatic polyamine and boron-trifluoride 
triethylamine complex, a 2-alkyl-4-methyl imidazole, and a 2-phenyl-4-alkyl imidazole, phthalic anhydride, and trimellitic 
anhydride, a dicyandiamide, and a triphenylphosphine, can be used. An addition is desirable in it being 0.1 - 10 weight section 
to the polyamide resin 100 weight section. 

[0016] Adding organic [, such as an antioxidant and an ion scavenger, ] and a mineral constituent in the range which does not 
spoil the property of adhesives other than the above component is not restricted at all. 

[0017] The insulating film which has the flexibility as used in the field of this invention is a with a thickness [ 25-125micro ] 
it is thin from composite material, such as plastics, such as a polyimide, polyester, a polyphenylene sulfide, polyether 
sulphone, a polyether ether ketone, an aramid, a polycarbonate, and a polyarylate, or epoxy resin sinking-in glass fabrics, film, 
the laminating of two or more films chosen from these may be carried out, and they may be used. Moreover, surface 
treatment, such as hydrolysis, corona discharge, low-temperature plasma, formation of a physical split face, and ****** 
coating processing, can be performed if needed. 

[0018] With the protection film layer as used in the field of this invention, although it will not be limited especially if it can 
exfoliate without spoiling the gestalt of the tape for TAB from an adhesives side before carrying out the heat lamination of the 
copper foil, the polyester film which performed coating processing of silicone or a fluorine compound, for example, a 
polyolefine film, and the paper which laminated these are mentioned. 
[0019] Next, the manufacture method of the tape with adhesives for TAB is explained. 

[0020] On the insulating film which has flexibility, the paint which dissolved the above-mentioned adhesives constituent in 
the solvent is applied, and it dries. As for the thickness of an adhesives layer, it is desirable to apply so that it may be set to 
10-25micro. Dryness conditions are 100-200 degrees C and 1 - 5 minutes. Although especially a solvent is not limited, 
mixture of aromatic systems, such as toluene, a xylene, and chlorobenzene, and alcoholic systems, such as a methanol, 
ethanol, and propanol, is suitable. Thus, a protection film is laminated on the obtained film and, finally a slit is carried out to 
about 35-1 58mm. 
[0021] 

[Example] Although an example is given to below and this invention is explained to it, this invention is not limited to these 
examples. The evaluation method is described before starting explanation of an example. 

[0022] the evaluation method — the 18micro electrolytic copper foil was laminated on condition that 140 degrees C and 1 
kg/cm2 to the tape sample for sample creation method TAB with adhesives for (1) evaluation Then, in the air oven, 150 
degrees C and sequential heat-treatment of 5 hours were performed, and the tape for TAB with copper foil was created for 
100 degrees C and 5 hours for 80 degrees C and 3 hours. 
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[0023] Photoresist film formation, etching, and resist ablation were performed to the copper-foil face of the obtained tape for 
TAB with copper foil by the conventional method, and the pattern of a predetermined conductor width was created. 
[0024] (2) For tinning processing chemical-resistant evaluation, immersing processing of the 70 degrees C of the patterns 
obtained by the method of the above (1) was carried out for 5 minutes at the non-electrolyzed tinning liquid of a HOUFUTSU 
acid system, and 0.5micro ** was plated. 

[0025] (3) Use the sample obtained by the peel strength above (1) and the method of (2), and it is a conductor to the direction 
of 90 degree 50 mrn/min It exfoliated at speed and the exfoliation force in that case was measured. It carried out about 
conductor widths 50micro and 200micro. 

[0026] Example 1 polyamide resin (the Henkel Hakusui make, "macroscopic melt" 6900), the epoxy resin (the product made 
from oil-ized Shell Epoxy, "Epicoat" 828, weight per epoxy equivalent 186), and the naphthol compound (the Nippon Steel 
Chemical Co., Ltd. make, beta-NAR) were blended so that it might become the composition ratio of Table 1, respectively, it 
agitated and mixed at 30 degrees C to the methanol / monochrome chlorobenzene mixed solvent, and the adhesives solution 
was created so that it might become 20 % of the weight of concentration. By the bar coating machine, these adhesives were 
applied so that it might become a polyethylene-terephthalate film ("lumiler [ by Toray Industries, Inc. ]") with a thickness of 
25micro with the dryness thickness of about 1 8micro, dryness for 5 minutes was performed at 100 degrees C, 1 minute, and 
160 degrees C, and the adhesives sheet was created. Furthermore, the obtained adhesives sheet was laminated on condition 
that 120 degrees C and 1 kg/cm2 on the polyimide film (Ube Industries, Ltd. make "you PIREKKUSU" 75 S) with a thickness 
of 75micro, and the tape with adhesives for TAB was created. A property is shown in Table 1 . 
[0027] the tape with adhesives for TAB obtained in the above-mentioned procedure ~ using - the conductor for 
semiconductor integrated circuit connection with the above-mentioned evaluation method (1) and the same method as (2) ~ 
the circuit was formed and the pattern tape shown in drawing 1 was obtained 

[0028] Furthermore, using this pattern tape, inner lead bonding was performed on 450 degrees C and the conditions for 1 
minute, and the semiconductor integrated circuit was connected. To the appropriate back, the resin seal was performed by the 
epoxy system liquefied encapsulant (the product made from Hokuriku Paint "a chip coat" 1320 -617), and the semiconductor 
device was obtained. Drawing 2 shows the cross section of the obtained semiconductor device. 

[0029] By the same method as examples 2-3 and example of comparison 1 example 1, the tape with adhesives for TAB was 
obtained using the adhesives prepared by the raw material shown in Table 1, respectively, and the composition ratio. A 
property is shown in Table 1 . 
[0030] 
[Table 1] 
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[003 1] It turns out that the tape with adhesives for TAB obtained from the example and the example of comparison of Table l 
by this invention is excellent an adhesive property and chemical-resistant. 
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[0032] 

[Effect of the Invention] this invention can offer industrially the semiconductor device using the new tape with adhesives for 
TAB and new it which were excellent an adhesive property and chemical-resistant, and can raise the reliability and 
economical efficiency of a semiconductor device for high density assembly on the tape with adhesives of this invention for 
TAB. 



[Translation done.] 
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